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(54) LIGHT CONTROL SHEET 
(5 7) Abstract 

PURPOSE: To prevent optical adhesion and to eliminate interference 
patterns and the nonunifomity of light emission by providing the 
surface of a li ght diffusion shee t on the side in contact with a light 
transmission plate with a sticking preventive layer consis ting of beads 

and b inde rs. 

CONSTITUTION: This light control sheet 1 has a lightdifhjsjon_surface 
12 consisting of plural projecting parts 1 1 on one side surface ofa 
basj^majtenaj^heet 10 and the sticking preventive layer 20 on the 
opposite sicle of this light diffusior^surface 12. Namely, the rear 
surface of the base materill sheet 10 having the light diffusion_surface 
12 on the front surface is provided with the sticking preventive layer 
20 composed of the beads having transparency and the binders having 
transparency. In such a case, the beads and the binders have~^ 
preferably nearly the same refractive indices. As a result, the 
refraction of light between the beads and the binders doe not arise any 
more and simultaneously, the reflection of the light between the beads 
and the binders is prevented at the time when the fight transmits from 
the beads to the binders or from the binders to the beads. The loss by 
repetitive reflection of the light is lessened and the high-luminance 
light is supplied to the optical display screen. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical control sheet characterized by preparing the sticking prevention layer which 
consisted of a bead which has transparency, and a binder which has transparency in the base-material 
sheet inferior surface of tongue which is the optical control sheet used in optical display, such as a liquid 
crystal display display unit and an electric-spectaculars signboard, with the light guide plate for carrying 
out the light guide of the beam of light from the light source to a display device, and has the optical 
diffusing surface on the upper surface. 

[Claim 2] The aforementioned bead and the optical control sheet according to claim 1 characterized by 
each refractive index of the aforementioned binder being almost the same. 

[Claim 3] The optical control sheet according to claim 1 or 2 characterized by the optical diffusing 
surface of the aforementioned base-material sheet being a cross-section serrated knife-like. 
[Claim 4] The optical control sheet according to claim 1 or 2 characterized by the optical diffusing 
surface of the aforementioned base-material sheet being a cross-section abbreviation wave-like. 
[Claim 5] An optical control sheet given in either of the claims 1-4 to which the field which touches the 
sticking prevention layer of the aforementioned base-material sheet is characterized by being an un- 
smooth side optically. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



Industrial Application] In optical display, such as a liquid crystal display display unit and an electric- 
spectaculars signboard, this invention is an optical control sheet used with the light guide plate for 
carrying out the light guide of the beam of light from the light source to a display device, and relates to 
the optical control sheet aiming at lessening the loss of light more by more and diffusing uniformly the 
light from the light source penetrated to the upper surface of the aforementioned light guide plate in the 
direction of the optical display screen on the aforementioned upper surface of a light guide plate. 

[Description of the Prior Art] As the light source conventionally used for the interior of the optical 
display screens, such as a liquid crystal display display, in order to attain small and lightweight-ization 
of an optical display device, the edge light method which arranges at least one or more light sources was 
adopted as the lower side of the optical display screen. 

10003] I Drawings is the interior of optical display, and the light guide plate 2 for receiving the light from 
the lisht'source 5 is arranged in the aforementioned light source 5 and the coplanar. 
0004] Here, the dot 3 is printed by light guide plate 2 inferior surface of tongue in order to supplj , more 
St from the light source 5 to the light guide plate 2 upper surface. Within the aforementioned light 
guide plate 2, the aforementioned dot 3 reflects in the direction of the light guide plate 2 upper surface, 
and diffuses the light which has repeated reflection. . 
m005] Furthermore, since the light penetrated from the dot 3 aforementioned gap is reflected m die light 
guide plate 2 aforementioned upper surface, the light reflex sheet 4 is arranged in light guide plate 2 
fnferiorsurface of tongue, and the optical diffusion sheet 6 for supplying light with a uniform lummos.ty 
on the aforementioned optical display screen is arranged in the light guide plate 2 upper surface_ 
r0006] Although the aforementioned optical diffusion sheet 6 is arranged in the upper surface of the 
aforementioned light guide plate 2 as mentioned above, it has the problem that the front face of the 
a o emen oned li{ht guide plate 2 causes the optical adhesion called sticking, and causes an interference 
fitre and the ununifiLity of optical outgoing radiation when the front face of ^P^ ™^™ 
sheJt 6 which forms the optical smooth side and touches the aforementioned optical smooth side is an 

WW ™StTo d nally, for sticking prevention, concavo-convex front faces, such as mat processing and 
embossing were formed in the field side which touches the light guide plate 2 of the optical diffusion 

shpet 6 and optical adhesion was prevented. 

00081 However although optical adhesion could be prevented in this case, there was a problem of the 
Tx o?the light to thedirection of light guide plate 2 inferior surface of tongue hav.ng started and the 
quantity oHight by which outgoing radiation is carried out to the upper surface of the optica I d.ffu ion 
S 6 having decreased, namely, causing the fall of the brightness on the upper surface of the optical 
1; screen by concavo-convex fields, such as the above-mentioned mat processing and embossing. 
S 9 ] There?ore, while having the effect of sticking prevention, an optical diffusion sheet wh.ch ,t has 
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the effect with the above-mentioned light guide plate 2 of also preventing the brightness fall of the 

optical display screen, and can be manufactured easily industrially was desired. 

[0010] 

[Means for Solving the Problem] invent this invention in order to attain the above-mentioned purpose - 
it is **, and in order to prevent the above-mentioned optical adhesion, it is the optical control sheet 
which prepared the sticking prevention layer in the field of the side which touches the light guide plate 
of an optical diffusion sheet, and let following (1) to (5) be the summary so that you may maintain a 
detailed fixed interval between a light guide plate and an optical diffusion sheet 
[001 1] (1) The optical control sheet characterized by preparing the sticking prevention layer which 
consisted of a bead which has transparency, and a binder which has transparency in the base-material 
sheet inferior surface of tongue which is the optical control sheet used in optical display, such as a liquid 
crystal display display unit and an electric-spectaculars signboard, with the light guide plate for carrying 
out the light guide of the beam of light from the light source to a display device, and has the optical 
diffusing surface on the upper surface. 

[0012] (2) The aforementioned bead and an optical control sheet given in above-mentioned 1 

characterized by each refractive index of the aforementioned binder being almost the same. 

[0013] (3) An optical control sheet given in above-mentioned 1 or above-mentioned 2 characterized by 

the optical diffusing surface of the aforementioned base-material sheet being a cross-section serrated 

knife-like. 

[0014] (4) An optical control sheet given in above-mentioned 1 or above-mentioned 2 characterized by 
the optical diffusing surface with the aforementioned base-material sheet being a cross-section 
abbreviation wave-like. 

[0015] (5) An optical control sheet given in above-mentioned either of 1 to 4 to which the field which 
touches the sticking prevention layer of the aforementioned base-material sheet is characterized by being 
an un-smooth side optically. 
[0016] 

[Example] Hereafter, the example of this invention is explained more to a detail based on a drawing. 
[0017] It is the 1st example of this application, and drawing 1 is the optical control sheet 1 which has the 
sticking prevention layer 20 in the field of the opposite side of the aforementioned optical diffusing 
surface 12 while it has the optical diffusing surface 12 which consists of two or more parts for a height 
1 1 on the single-sided front face of the base-material sheet 10. 

[0018] Here, the amount of [ 1 1 ] aforementioned height is a cross-section serrated knife-like, and each 
cross -section serrated knife-like slant face for the aforementioned height 1 1 is formed as the optical 
diffusing surface 12. 

[0019] In addition, on the occasion of use, like drawing 5 , the lower layer sticking prevention layer 20 
touches a light guide plate 2, and the optical diffusing surface 12 of the upper surface of the base- 
material sheet 10 is used so that the optical display screen may be faced. Hereafter, the above-mentioned 
composition is described in detail. 

[0020] First, as the above-mentioned base-material sheet, when excelled about heat-deflection- 
temperature <135 degree C and in thermal resistance, the polycarbonate (PC) which is the matter which 
has high transparency further is usable. The thickness of the above-mentioned base-material sheet 10 is 
20-1000 micrometers, if light-transmission nature, a refractive index, the difficulty nature of processing, 
handling nature, etc. are taken into consideration. It is 50-250 micrometers especially. It is desirable that 
it is a grade. 

[0021] Moreover, a part for the height 1 1 which forms the above-mentioned optical diffusing surface 12 
is 10-200 micrometers, if optical diffusibility, handling nature, etc. are taken into consideration. It is 20- 
100 micrometers especially. It is desirable that it is a grade. 

[0022] Next, as the above-mentioned sticking prevention layer 20, if the sticking prevention effect, a 
refractive index, etc. are taken into consideration, it is 0.1-50 micrometers. It is 1-15 micrometers 
especially. It is desirable to have the thickness of a grade. 

[0023] Moreover, although the sticking prevention layer 20 uses the bead made from a 
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polymethylmethacrylate (PMMA) which is the matter which has transparency as the aforementioned 
bead although it consists of a bead and a binder, it takes into consideration light-transmission nature, a 
refractive index, optical diffusibility, etc., and it is the particle size of 0.1-50 micrometers. Further 1-15 
micrometers It is desirable to use the thing of a grade. 

[0024] At this time, it is indispensable to use a binder with a bead, it is desirable to use the binder made 
from a polymethylmethacrylate (PMMA) in consideration of light-transmission nature and a refractive 
index, and it is desirable to mix 0.5 - 5 % of the weight and further 1 - 2% of the weight of the 
aforementioned bead to a binder (solid content). 

[0025] It is desirable that it is the almost same refractive index, in case light penetrates from a bead to a 
binder or from a binder to a bead, the optical-refraction phenomenon between a bead and a binder stops 
occurring by this, and the above-mentioned bead and a binder prevent reflection of the light between a 
bead and a binder simultaneously, reduce the loss by repeat reflection of light, and become possible 
[ supplying the light of high brightness to the optical display screen ]. 

[0026] Moreover, as for the bead and binder of the above-mentioned sticking prevention layer, it is 
desirable that it is in the state of following drawing 4 a and drawing 4 b. 

[0027] The bead 21 has projected drawing 4 a from the binder 22. The particle size of a bead 21 is 0.1- 
50 micrometers. It is desirable from the point of the difficulty nature of coating, handling nature, and the 
effect of sticking prevention that it is within the limits. As a method of distributing a bead 21 in a binder 
22 at this time, it is desirable to use the so-called dissolver method and the sand-mill method. 
[0028] Moreover, it is drawin g 4 b which expanded a part of drawing^ a. As shown in this enlarged 
view bead 21a which only the part has projected among the bead 21 whole in a binder 22, and bead 21b 
which the whole is laying underground may be intermingled. Thereby, optical diffusibility improves 

[0029] Drawing 2 is the 2nd example of this application, and since it consists of a base-material sheet 10 
which has a part for the height 1 1 of plurality [ upper surface ] same with the 1st example, and a sticking 
prevention layer 20 formed in the aforementioned base-material sheet inferior surface of tongue, it has 
appended the same reference number as the 1st example to the same composition member. 
[0030] However, the inferior surface of tongue of the base-material sheet 10 is different from the 1st 
example at the point which is the un-smooth side 15 optically. 

[0031] Here the un-smooth side 15 is 1-15 micrometers to the optical target of the above-mentioned 
base-material sheet 10. The shape of toothing is formed, and by having the aforementioned un-smooth 
side 15 even if it does not prepare a sticking prevention layer, the sticking prevention effect can be 
acquired However, when an incident light repeats reflection and refraction on the aforementioned 
concavo-convex slant face of the above-mentioned un-smooth side 15, the loss of the light supplied to 
the optical display screen is caused. . . 

[0032] However, this invention is the optical control sheet 1 which the reflection and diffusion of light 
by the un-smooth side can be prevented [ sheet ], and can increase the amount of transparency of the 
light to the base-material sheet 10 by filling the above-mentioned un-smooth side 15 with a b in der. 
[0033] Moreover, the amount of [ 1 1 ] aforementioned height is a cross-section serrated knife-like like 
the 1st example of this application, and each slant face for the aforementioned height 1 1 is formed as the 
optical diffusing surface 12. t . 

[0034] In addition, on the occasion of use, like drawi ng^ , the lower layer sticking prevention layer 20 
touches a light guide plate 2, and the optical diffusing surface 12 of the upper surface of the base- 
material sheet 10 is used so that the optical display screen may be faced. 

[0035] Moreover, about the composition of the base-material sheet 10 and the sticking prevention layer 
20, it is the same as that of the 1st example of this application. 

[0036] Drawing 3 is the 3rd example of this application, and since it consists of a base-material sheet W 
which has a part for the height 13 of plurality [ upper surface ] same with the 1st example, and a sticking 
prevention layer 20 formed in the aforementioned base-material sheet inferior surface of tongue, it has 
appended the same reference number as the 1 st example to the same composition member. 
[0037] However it is the optical control sheet which has the prevention effect of the injury on the peak 
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for a height by the 1st example being different in that the configuration for a height 13 of the upper 
surface of the base-material sheet 10 is a cross-section abbreviation wave-like, and having a part for the 
height 13 of the shape of an aforementioned cross-section abbreviation wave. 

[0038] Here, the border line of the aforementioned cross-section abbreviation wave-like height part 13 
cross sections is equivalent to a sine wave or a cosine wave curve, and has the configuration which the 
amount of [ of the shape of two or more cross-section abbreviation wave / 13 ] height projected on the 
10th page of the aforementioned base-material sheet. And the inclination curved surface of the 
aforementioned sinusoidal curve is formed as a light reflex side 14. 

[0039] In addition, on the occasion of use, like drawing 5 , the lower layer sticking prevention layer 20 
touches a light guide plate 2, and the optical diffusing surface 14 of the upper surface of the base- 
material sheet 10 is used so that the optical display screen may be faced. 

[0040] Moreover, about the composition of the base-material sheet 10 and the sticking prevention layer 
20, it is the same as that of the 1st example of this application. 

[0041] On the inferior surface of tongue of the base-material sheet with a thickness of 130 micrometers 
made from a polycarbonate (PC) with which cross-section serrated knife-like embossing was performed 
to example 1 one side, as a sticking prevention layer It mixed at a rate of 80:1 in the binder made from 
PMMA, the bead made from a polymethylmethacrylate (PMMA) was applied to the coat thickness of 3 
micrometers using well-known MB roll coat method, the sticking prevention layer was formed in 1 10 
degrees C of dryness conditions, and 60 seconds, and this invention A was obtained. 
[0042] Cross-section serrated knife-like embossing is performed to example 2 one side, to and the field 
of embossing and an opposite side On the inferior surface of tongue of the base-material sheet with a 
thickness of 130 micrometers made from a polycarbonate (PC) which has an un-smooth side (detailed 
mat processing side) optically, as a sticking prevention layer It mixed at a rate of 80:1 in the binder 
made from PMMA, the bead made from a polymethylmethacrylate (PMMA) was applied to the coat 
thickness of 3 micrometers using well-known MB roll coat method, the sticking prevention layer was 
formed in 1 10 degrees C of dryness conditions, and 60 seconds, and this invention B was obtained. 
[0043] On the inferior surface of tongue of the base-material sheet with a thickness of 130 micrometers 
made from a polycarbonate (PC) to which cross-section abbreviation wave-like embossing was 
performed at example 3 one side, as a sticking prevention layer It mixed at a rate of 80:1 in the binder 
made from PMMA, the bead made from a polymethylmethacrylate (PMMA) was applied to the coat 
thickness of 3 micrometers using well-known MB roll coat method, the sticking prevention layer was 
formed in 1 10 degrees C of dryness conditions, and 60 seconds, and this invention C was obtained. 
[0044] Each sheet of the above-mentioned A-C was used with reference to drawing^ with the back light 
unit which consists of light reflex sheets 4 laid by the inferior surface of tongue of the light source 5, the 
light guide plate 2 made from the acrylic of 4mm ** which has a dot 3 on the inferior surface of tongue, 
and a light guide plate 2, and the sticking prevention effect and transverse-plane brightness were 
measured, respectively. . . 

[0045] The check of the sticking prevention effect the upper front face of the aforementioned light guide 
plate 2 made from an acrylic to in addition, the thing to which the mirror plane was made Pile up each 
sheet of A-C and light is made to irradiate from the light source 5 of the aforementioned back light unit. 
The existence of an interference fringe was observed from the angle +90-90 degree position which 
observed change of the transmitted light after pushing each sheet of A-C against the light guide plate 2 
aforementioned front face with a finger, and made 0 times the center perpendicular section on each 
upper surface of a sheet of A-C. . , .. 

[0046] Moreover, it carried out to measurement of transverse-plane brightness in the position with zero 
aforementioned center perpendicular section [ on each upper surface of a sheet of A-C ], and a height of 
30cm using the measurement-of-luminance machine "BM-7" (TOPCON Make). 

T0047] In addition, that by which cross-section serrated knife-like embossing was performed to one side 
of the base-material sheet with a thickness of 130 micrometers made from a polycarbonate (PC) is made 
into A' as an example of comparison. Cross-section serrated knife-like embossing is performed at one 
side to and the field of embossing and an opposite side The measurement examination was carried out 
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on the same conditions about the above-mentioned sticking prevention effect and transverse-plane 
brightness, having made into B* what has an un-smooth side optically, and having used as C that to 
which cross-section abbreviation wave-like embossing was performed at one side. 
[0048] The above-mentioned measurement result is shown in Table 1 . 
[0049] 
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[0050] It turns out that A and C of this invention are a range the sticking prevention effect is given, it is 
[ range ] only decreasing in few ranges of about 0.06 - 0.25%, and the fall of transverse-plane brightness 
does not have [ range ] influence in actual use in any way compared with A* of the example of 
comparison, and C, either so that clearly from the above-mentioned result. 

[0051] Moreover, B of this invention is having given the sticking prevention layer, and was able to 
improve the transverse-plane brightness of B' of the example of comparison about 0.09%. 
[0052] In B' which has by this a concavo-convex front face by the side of the field which touches the 
light guide plate of an optical diffusion sheet for sticking prevention, it turns out that the fall of 
brightness for the reflex of the light to the direction of a light guide plate inferior surface of tongue by 
the aforementioned concavo-convex field can be prevented. 

[0053] Therefore, it turns out that optical adhesion, i.e., sticking, can be prevented completely, without 
the sticking prevention layer in the optical control sheet of this invention reducing the transverse-plane 
brightness of the conventional optical diffusion sheet. 
[0054] 

[Effect of the Invention] The optical control sheet concerning this invention is an optical control sheet 
which prepared the sticking prevention layer which consists of a bead and a binder in the field of the 
side which touches the light guide plate of an optical diffusion sheet, prevents the optical adhesion 
called sticking at the time of being arranged in the upper surface of a light guide plate, and prevents an 
interference figure and the ununiformity of optical outgoing radiation simultaneously so that a detailed 
fixed interval may be maintained between a light guide plate and an optical diffusion sheet, as 
mentioned above. 

[0055] Moreover, although there was a trouble of producing the fall of the brightness on the upper 
surface of the optical display screen by the light reflex to the direction of a light guide plate by the 
above-mentioned concavo-convex field although the concavo-convex front face was conventionally 
formed in the single-sided front face which touches the light guide plate of an optical diffusion sheet as a 
means for sticking prevention, such an optical diffusion sheet can also be used for this invention. 
[0056] That is, according to this invention, it becomes possible by forming a sticking prevention layer in 
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the concavo-convex front face by the side of the light guide plate of the above-mentioned optical 
diffusion sheet to also prevent the fall of brightness according to the refractive index of the bead which a 
new sticking prevention layer is given and forms a sticking prevention layer, and a binder being the 
same. 

[0057] Therefore, this invention is the optical control sheet which it has the effect of also preventing the 
brightness fall of the optical display screen, and can be manufactured easily industrially while having the 
effect [ light guide plate / above-mentioned ] of sticking prevention. 



[Translation done.] 
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Abstract: 

JP 8227005 A 

The optical control sheet (1) has a light guide board to guide the light rays irradiated from a light source 
to a display element. 

Transparent beads and binder are formed on the under surface of a base material sheet (10) which has an 
optical diffusing surface (12) on its upper surface. The transparent beads and binder together comprise a 
sticking prevention layer (20), 

ADVANTAGE - Prevents optical contact between light guide board and optical diffusion sheet. 
Prevents non-uniformity of optical radiation. Prevents brightness reduction in optical display screen. 
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(54) LIGHT CONTROL SHEET 
(5 7) Abstract 

PURPOSE: To prevent optical adhesion and to eliminate interference 
patterns and the nonunifomity of light emission by providing the 
surface of a light diffusion sheet on the side in contact with a light 
transmission plate with a sticking preventive layer consisting of beads 
and binders. 

CONSTITUTION: This light control sheet 1 has a light diffusion surface 
12 consisting of plural projecting parts 1 1 on one side surface of a 
base material sheet 10 and the sticking preventive layer 20 on the 
opposite side of this light diffusion surface 12. Namely, the rear 
surface of the base material sheet 10 having the light diffusion surface 
12 on the front surface is provided with the sticking preventive layer 
20 composed of the beads having transparency and the binders having 
transparency. In such a case, the beads and the binders have 
preferably nearly the same refractive indices. As a result, the 
refraction of light between the beads and the binders doe not arise any 
more and simultaneously, the reflection of the light between the beads 
and the binders is prevented at the time when the light transmits from 
the beads to the binders or from the binders to the beads. The loss by 
repetitive reflection of the light is lessened and the high-luminance 
light is supplied to the optical display screen. 
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(54) LIGHT CONTROL SHEET 

(57) Abstract: 

PURPOSE: To prevent optical adhesion and to eliminate 
interference patterns and the nonunifomity of light 
emission by providing the surface of a light diffusion sheet 
on the side in contact with a light transmission plate with a 
sticking preventive layer consisting of beads and binders. 

CONSTITUTION: This light control sheet 1 has a light 
diffusion surface 12 consisting of plural projecting parts 
11 on one side surface of a base material sheet 10 and 
the sticking preventive layer 20 on the opposite side of 
this light diffusion surface 12. Namely, the rear surface of 
the base material sheet 10 having the light diffusion 
surface 12 on the front surface is provided with the 
sticking preventive layer 20 composed of the beads 
having transparency and the binders having 
transparency. In such a case, the beads and the binders 
have preferably nearly the same refractive indices. As a 
result, the refraction of light between the beads and the 
binders doe not arise any more and simultaneously, the 
reflection of the light between the beads and the binders 
is prevented at the time when the light transmits from the 
beads to the binders or from the binders to the beads. 
The loss by repetitive reflection of the light is lessened 
and the high-luminance light is supplied to the optical 
display screen. 
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